High-throughput screening identifies novel agents eliciting hypersensitivity in Fanconi pathway-deficient cancer cells.
Inactivation of the Fanconi anemia (FA) pathway occurs in diverse human tumors among the general population and renders those tumors hypersensitive to DNA interstrand-cross-linking (ICL) agents. The identification of novel agents to which FA pathway-deficient cells were hypersensitive could provide new therapeutic opportunities and improve our molecular understanding of the FA genes. Using high-throughput screening, we assessed the growth of isogenic human cancer cells that differed only in the presence or absence of single FA genes upon treatment with 880 active drugs and 40,000 diverse compounds. We identified several compounds to which FA pathway-deficient cells were more sensitive than FA pathway-proficient cells, including two groups of structurally related compounds. We further investigated the compound eliciting the strongest effect, termed 80136342. Its mechanism of action was distinct from that of ICL agents; 80136342 did not cause increased chromosomal aberrations, enhanced FANCD2 monoubiquitination, H2AX phosphorylation, p53 activation, or ICL induction. Similar to ICL agents, however, 80136342 caused a pronounced G(2) arrest in FA pathway-deficient cells. When applied in combination with ICL agents, 80136342 had at least additive toxic effects, excluding interferences on ICL-induced toxicity and facilitating a combinational application. Finally, we identified one particular methyl group necessary for the effects of 80136342 on FA-deficient cells. In conclusion, using high-throughput screening in an isogenic human FA cancer model, we explored a novel approach to identify agents eliciting hypersensitivity in FA pathway-deficient cells. We discovered several attractive candidates to serve as lead compounds for evaluating structure-activity relationships and developing therapeutics selectively targeting FA pathway-deficient tumors.